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Drivers (DRV-BSC)
Inter Component Exchange Manager (ICEM)
Local Devices
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Local Device Manager (LDM-SC)
Com Manager SC
OSEK-COM
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UNLOCK
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UNLOCK
Variant
When the code has been identified, the lock/
unlock state switches from ' Locked' to
' Unlocked'
Requirement VR/DR1_001
When the code has been identified, the lock/
unlock state switches from ' Locked' to
' Unlocked'
Requirement VR/DR2_001
When the key has been identified, and the
information ' system is ready to start' is
available, then the authentication phase is
started.
Requirement VR/DR2_002
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Vehicle Project
Etude de cas
* VR/DR1 typed Engine System LOCK/UNLOCK
* A fixed lighting ceiling light
* An optional vehicle localization
* VR/DR2 typed Engine System LOCK/UNLOCK
* The vehicle localization
* An optional gradual ceiling light
 
The vehicle project ‘Case Study’ shall propose two versions :
- A basic version including :
- A luxury version including :
Requirement VP_002
 
The vehicle project Case ‘Study’ shall propose three main services :
- A distress, direction change and localization reporting.
- An Engine System LOCK/UNLOCK.
- A doors opening management.
Requirement VP_001
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The engine is in one of the three states :
- Locked
- Unlocked
- In_rotation
Requirement FLCL_SYS_001
When the code has been
identified, the lock/unlock
state switches from
' Locked' to ' Unlocked'
Requirement VR/DR2_001
‘Vehicle Start-up’
Variant
When the vehicle start
is authorized, the
engine state switches
from ' Unlocked' to
' In_rotation' .
Requirement VSU_003
+
‘=‘
The engine state lamp is
winking at a frequency of
1 hz when the engine is in
the ' In_rotation' state
Requirement ESR_001
Data exchanged between
‘Vehicle Start-up’ and
‘Engine State Reporting’.
Requirement DATA_001
Variant
‘Engine State
Reporting’
Variant
‘Engine State’
‘Luxury with
FLCL’
Vehicle
‘VR/DR2 Engine
System LOCK/
UNLOCK’
Variant
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When the code has been identified, the lock/
unlock state switches from ' Locked' to
' Unlocked'
Requirement VR/DR2_001
When the key has been identified, and the
information ' system is ready to start' is
available, then the authentication phase is
started.
Requirement VR/DR2_002
Key_Position
Lock_Unlock_State
Input
Output
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Function
For security reasons, the authentication phase
shall be processed simultaneously on two
different ECUs
Requirement VR/DR2_003
Transponder_Code
Input
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Type : enumerationKey_Position
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Validity Domain : TRUE|FALSE
Type : enumeration
The key shall be identified
Requirement IDENT_001
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Authentication
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When the key has been identified, and the
information ' system is ready to start' is
available, then the authentication phase is
started.
Requirement VR/DR2_002
VR/DR2 Engine
System LOCK/
UNLOCK
Function
Key
Identification
Function
The key shall be identified
Requirement IDENT_001
System
Authentification
Function
When the key has been identified, and the
information ' system is ready to start' is
available, then the authentication phase is
started.
Requirement AUTHEN_002
/HVH[LJHQFHVGDQVODGpFRPSRVLWLRQIRQFWLRQQHOOH
Architecture AIL V2.4
 
Function
Label : String
(from functional layer)
0..1
0..n
is decomposed in
Functional Architecture
Label : String
(from functional layer)
0..n
1..n
Variant
Label : String
0..1 0..n
Vehicle
Label : String
1 0..n
Functional Flow
Label : String
ValidityDomain : String
Type : String0..n
0..1
is decomposed in
Functional 
Output
0. .n
1
Functional 
Input
0..n
1
Function
Label : String
1..n
0..n
0. .n
0..n
0..n
0..n
0..1
is decomposed in
/¶DUFKLWHFWXUHIRQFWLRQQHOOH
80/
Architecture AIL V2.4
 
‘Case Study‘
FA1
Functional
Architecture
Lock_Unlock_StateOutput
VR/DR2 Engine
System LOCK/
UNLOCK
Function
Validity Domain : LOCKED|UNLOCKED
Type : enumeration
Validity Domain : LOCKED|UNLOCKED
Type : enumerationLock_Unlock_State
Engine_State
Input
Output
Vehicle Start-up
Function
Validity Domain : LOCKED|UNLOCKED|IN_ROTATION
Type : enumeration
Engine_State
Input
Engine Status
Reporting
Function
Validity Domain : LOCKED|UNLOCKED|IN_ROTATION
Type : enumeration
2EMHWVLGHQWLTXHV OLHQVLPSOLFLWHV
/HVGRQQpHVGDQVODGpFRPSRVLWLRQIRQFWLRQQHOOH
Architecture AIL V2.4
 
Vehicle
Project
Hardware
Architecture
Software
Architecture
Functional
Architecture
Operational
Architecture
8QHpWXGHGHFDVArchitecture AIL V2.4
 
ASC
Label : String
LDM
Label : String
Free Software Component
Software Component
Language_CC : String
OS_CC : String
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Function
The key shall be identified
Requirement IDENT_001
GetKeyPosition
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Acquire the key position
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Requirement TransponderIdentification_001
+
‘=‘ )XQFWLRQDO$UFKLWHFWXUH
6RIWZDUH$UFKLWHFWXUH
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ICEM
OSEK
OS
OSEK
COMDrivers
(&8
OSEK
OS
OSEK
COMDrivers
ICEM
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Hardware 
Architecture
Label : String
ECU
Label : String
Cost : int
Frequency : float
ROM_Size : int
RAM_Size : int
EEPROM : int
Flash : int
1..n
0..n
NETWORK_PROTOCOL
Protocol : String
(from Enumeration)
Network Type
Label : String
Physical_Layer : String
Network_Specification : String
1
0..n
Network 
Connection
Label : String
1 0..n
1..n
0..n
Network
Label : String
1
0..n
 Hardware Architecture
1
0..n1..n0..n
Driver BSC
Label : String
(from software layer)
DriverLayer
Label : String
0..n
0..n
OS BSC
Label : String
(from software layer)
COM BSC
Label
(from software layer)
0..1
0..10..n
0..n
0..n
0..n
ICEM
Label
COM_CC
(from software layer)
0..1
0..n
Dependent Software Component
(from software layer)
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ECU #2
OSEK
OS
OSEK
COM
Drivers
ICEM
ECU #1
OSEK
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OSEK
COM
Drivers
ICEM
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LDMLDMASC
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ASCASC
LDMLDM
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OS Task
Label : String
Type : String
10..n
Operational Architecture
Logical Task
Label : String
Priority : int
Schedule : boolean
Autostart : boolean
Period : int
Execution_Time : int
(from software layer)
1 1..n
Software Component
Language_CC : String
OS_CC : String
(from software layer)
ECU
Label : String
Cost : int
Frequency : float
ROM_Size : int
RAM_Size : int
EEPROM : int
Flash : int
(from hardware layer)
0..n1..n
ASC
Label : String
(from software layer)
LDM
Label : String
(from software layer)
Free Software Component
(from software layer)
0..n1..n
Software Architecture
Label : String
(from software layer)
Operat ional Archi tecture
Label : String
A lgorythm : String
1
0..n
Hardware Architecture
Label : String
(from hardware layer)
1
0..n
1
0..n
Operational Architecture
Operational Architecture
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Multiplexed Flow
Label : String
In_Byte : int
At_Bit : int
0..n0..1
Messaging
Label : String
Network
Label : String
(from hardware layer)
Frame
Label : String
Size : int
FrameID : String
0..n
0..n
0..n
. : Operational Architecture
0..n
Operational Flow
Software Flow
(from software layer)
0..1
0..n
. : Operational Architecture
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ECU
Label : String
Cost : int
Frequency : float
ROM_Size : int
RAM_Size : int
EEPROM : int
Flash : int
. : Operational Architecture
0..n
. : Operational Architecture
1
Free Software Component
(from software layer)
LDM
Label : String
(from software layer) 0..n1
Device Channel
Label : String
0..1
0..1
Device
Label
Device Pin
Label : String
Type : String
0..n
1 0..n
ECU Pin
Label : String
1
. : Operational Architecture
1
. : Operational Architecture
1
. : Operational Architecture
1
DriverLayer
Label : String
0..1
0..1 Driver BSC
Label : String
(from software layer)
0..n 0..n
Driver_Channel
Label : String
(from software layer)1 1..n
. : Operational Architecture
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Functional Objects
Software Objects
Hardware Objects
Operational Objects
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Validation  tool
Test generator tool
Specification tool
(Statemate, ...)
development
System 
    specification
System 
    design
      System
validation
      System
integrationValidation  tool
Mapping tool
Performance 
evaluation tool
Tester
calibration tool
Code
Code analyser
Code generator
Description
de l’architecture
3ULQFLSHGHFRQQH[LRQGHVRXWLOVj$,/
Outils
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      + Interface AIL-Extension 1
AIL-Extension1
API -ext1
DB1
Data Base
AIL-compliant
Documentation
generator tool
OPNET tool
(performance
evaluation)SYNDEX tool
(mapping)
Configuration
tool
AIL Editors
(Architectures,
Components)
Extension1-
Specific tool
      Standard Interface
API implementation -- for DB1
%'$,/
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DB1
Data Base
AIL-compliant
Design
tool
Config.
tool
AIL
Editors
API implementation -DB1
AIL.xml
Exchange
Management
Exchange
Management
DB2
Data Base
AIL-compliant
Config.
tool
AIL
Editors
Design
tool
API implementation -DB2
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AIML.DTD
API implementation -DBi
API implementation -XML
XML File
AIL-compliant
DBi
Data Base
AIL-compliant
Exchange file
AIL.xml
Table 
structure
DTD
AIML.xml
DTD
Generators
DBi structure
Generators
DBi API
implementation
generators
XML API
implementation
generators
API interface 
generator
APIAIML Editor
AIML reference
manual generator
AI L.xml
+ I (Extension j)
I
I
I
I
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_modes_ Système 
 
2.3.15 
Informer_les_ 
autres_véhicule_e
n_détresse 
2.3.1 
Localisation_véhicule 
2.3.6 
Informer_ 
utilisateur_véhicule
_en_détresse 
2.3.7 
Informer_les_ 
autres_changement
_direction  
2.3.2 
Informer_ 
utilisateur_changement
_direction 
 
2.3.3 
Informer_ 
utilisateur_porte_
ouverte 
2.3.4 
identification_cle_0 
 
2.3.8 
Informer_ 
utilisateur_état_ 
moteur 
2.3.5 
Plafonnier_Alfix 
2.3.12 
ou 
Plafonnier_Alpro 
2.3.13 
Démarrage 
 
2.3.14 
 
Plafonnier 
 
Clé de contact 
 
 
Voyant témoin 
« état moteur » 
 
Push PLIP 
 
transpondeur 
 
Voyant témoin 
indicateur de 
feux de 
direction 
Commande 
changement de 
direction 
Bouton 
Warning 
 
 
Voyant témoin 
« porte 
ouverte » 
 
 
Feux 
indicateurs de 
direction 
 
Push 
Démarrage 
 
 
CPO 2 
 
 
CPO 1 
 
Voyant témoin 
indicateur de 
feux de 
direction 
 
Feux 
indicateurs de 
direction 
 
 
Feux 
indicateurs de 
direction 
Etat_commande_direction 
Etat_Système 
Action_porte 
Detection_prése
nce_clé 
Etat_ver_dever_moteur 
Periodicité_feux_direction 
Etat_Système 
Etat_Mode 
Etat_Systèm
e 
Etat_une_porte_
ouverte 
Etat_Systèm
e 
Véhicule_détresse 
Action_Plip 
Etat_Moteur 
Action_bouton_Warning 
Périodicité_warning 
Identification_Clé_OK 
De_verrouillage_1 
 
2.3.11 
Etat_Moteur 
Authentification_syste
me_0 
 
2.3.10 
Activation_Déverrouillage 
Version luxe 
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LDM-SC
Transpondeur
Recherche_Code
Code_Transp
Gestion_evenement_tr
anspondeur
ASC
Identification_Cle_Ok
Comparer_code_transp
ondeur
ASC
Etat_Systeme
De_Verrouillage_1
ASC
Etat_Ver_Dever_Moteur
Demarrer
ASC
LDM-SC
Bouton_Demarrage
Push_Dem
Gestion_etats_et_mode
s_systeme
ASC
Insertion_cle
Position_cle
Etat_Systeme
Mode_systeme
LDM-SC
Lecture_position_clef_d
e_contact
LDM-SC
Voyant_Etat_Moteur
Etat_Moteur
LDM-SC
Plaf_Alpro
Plafonnier
Mode_systeme
Etat_Systeme
Dem_Autentification
ASC
Calcul_Code_0
ASC
Calcul_Code_0
ASC
Dem_Autentification
ASC
Etat_Systeme
Géné_Code_Al
Fin_Authentification
ASC
Code_Aleatoire
Fin_Calcul_1
Fin_Calcul_0
Code_1Code_0
Activation_Deverouillage
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Sagem ECU
CAN Network
Local A/S Devices Local A/S Devices Local A/S Devices
O
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K
-
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SOSEK COM
I/O Drivers
Siemens ECU
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S
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K
-
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SOSEK COM
I/O Drivers
Valeo ECU
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SOSEK COM
I/O Drivers
LDM
ICEM
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ASC
LDM
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Access DB
Data Base
AIL-compliant
Simple
Messaging tool
(manual)
Configuration
tool
(automatic)
AIL Editors
(Architectures,
Components)
Embedded
Software
Structure
Configuration
Files
Simple
Scheduling tool
(automatic)
API implementation -- for our Access DB mock-up
ICEM configurations,
LDM configurations,
OIL files,
Makefiles,
OSEK “main” files
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